In the insurance literature, the Lundberg-Cramer model and SparreAnderson model have been discussed to a great extent. A general assumption is that the premium rate is constant over time. But such assumption does not reflect the randomness of the income procured.To describe the stochastic nature, later on many researchers have studied risk models with varying premium, with interest force etc. In this paper we consider the variability of income in two ways both positive and negative .we investigate risk model with random gain (positive jump) and claim amount(negative jump) under a renewal risk process with some assumptions. Explicit expressions for ruin/survival probability, severity of ruin, Barrier probability is also discussed.
Introduction
The study of ruin probabilities was largely initiated during the first half of the century. Some of the main general ideas were laid down by Lundberg [7] and Cramer [9] . Several terms have been incorporated with ruin probabilities rather than risk theory. In earlier times, Poisson process has been mainly dealt with risk process termed as classical risk process. Later on, there has been a remarkable interest in advancing results from classical risk theory to more flexible general models. A general model discusses on the assumption that the inter claim times are independent and identically distributed but not necessarily exponential. The resulting surplus process is referred to as a renewal risk process or so called Sparre Anderson model. Analysis of Sparre Anderson model involves some rigorous mathematics on comparison to ordinary risk process. Dickson et al. had contributed a lot to renewal risk process by introducing Erlangian distribution to inter claim time and the claim amount as well. Various aspects of ruin in different distributions had been discussed with; such as Dickson and Hipp [4] ,Chang and Tang [19] ,Sun and Yang [16] ,Li and Garrido [17] ,Gerber and Shiu [11] , Thampi et al [13] and so on. There exists a large literature on renewal risk process. In all the works hereby mentioned have taken into account the premium income as constant over time. The surplus income which an insurance company kept with immediately after settling the claim demand remains unutalized.A few works have been done on the amount of such kind. Here we try to consider that surplus amount as random and moreover we obtain some random gain using that income, which in turn derives one more random variable.Apparently in the current study we will be having the random variables such as number of claims,inter claim time, random gain, claim amount. The study of such types is generally termed as renewal risk process with two sided jumps. The random gain turns as a positive jump whereas the claim amount is treated as a negative jump. The purpose of this paper is to derive some explicit expression of ruin/survival probabilities, severity of ruin, Barrier probabilities for a particular class of renewal process. First we derive a distribution for modified interclaim distribution under some assumptions and in turn derive expressions for ruin probability components. We assume that claims follow Lindley distribution, number of claims has Poisson, the inter claim time with exponential and finally the random gain follows Erlangian distribution.Dong H and Liu Z [6] have worked on this type of risk problem with some other assumptions. The models with two sided jumps are assumed to be more difficult to treat than those with one sided jump because of over shoot/under shoot problem. In this work we study a modified surplus process with one sided jump instead of working with the original process. The work is being classified as follow; in section 2, the model and basic assumptions are discussed, in section 3 an explicit expression for modified waiting time distribution is given, in section 4,5 and 6,expressions for survival probability, severity of ruin probability, Barrier probability respectively are obtained.
Model and Assumptions
Following the idea of Dong and Liu [6] , we consider the surplus process as
where u ≥ 0, the initial surplus, , p > 0 ,the constant premium rate,
X i is a Compound Poisson process with intensity λ representing the total random gain (premium income or investment or annuity) until time t. X i s are independent and identically distributed random variables with common density f and mean µ x .Here we assume that X follows an Erlangian (2, β) and Laplace transforms of f bê .Here we assume that Y follows Lindley distribution with parameter θ. therefore
Also we assume that {X i },{Y j },{M (t)} and {N (t)} are mutually independent and (p+λµ x ).E(H) µ y for ensuring a positive security loading condition. Let T = inf{t ≥ 0, R(t) < 0} be the ruin time,R(T ) be the surplus immediately before ruin and |R(T )| be the deficit at ruin, again we define the probability of ruin
H i be the time when n th claim occurs,T 0 = 0.Since ruin only occurs at the epochs where claims occur, then we define the discrete time process R = {R n , n = 0, 1, 2... andR 0 = 0] AgainRn = R(T n ) denotes the surplus immediately after the n th claim. Now,
X i /p withT 0 = 0 which corresponds to the Sparre Anderson risk model.R
where the initial surplus u and the claim size Y i are exactly the same as those in model??.The counting number processN (t) denotes the number of claims up to time t with the modified inter claim times Z i =T i −T i−1 .Clearly Z i are i.i.d random variables with a common density k and Laplace transform of k is given byk
which shows that Z i has a concrete Laplace transform. The model of this type were discussed by some authors.Li and Garrido [18] ,Willmort [8] and Landriault and Willmort [14] .However they did not study the way we approach the model here.
Derivation of modified waiting time distribution
Under the assumptions we have
where R 1 ,R 2 and R 3 are solutions of the equation
Using partial factorisation,
Using Inverse Laplace transform we could see that k(t) is a combination of three exponential distributions, k(t) = a 1 e −R 1 t + a 2 e −R 2 t + a 3 e −R 3 t , t > 0
Derivation of survival probability under the assumption
Using the idea of Dickson and Hopp [4] it can be shown that
..* where A 1 and A 2 are properly chosen constants. Now by conditioning the time and the first claim we have the survival probability as,
;Here we choose the distribution of claim amount X,f (x),to be Lindley distribution with parameter θ.i.e, f (x) =
Differentiating with respect to u,
Using (*) we have on r.h.s
Now define the Laplace Transforms
taking Laplace Transforms,
We have
,L being the maximum aggregate loss and
gives the Laplace Transform of survival probability.
Derivation of φ(0)
Putting ,
The Numerator will have a positive root if
.since φ * (s) is positive for all s greater than 0.S 0 must also be a solution of the denominator
.Here J(0)=0 as f*(0)=1 and
i.e J(s) is an increasing function hence the solution exists and is unique.∴ φ(0) can be thought of as
Derivation of the Severity of Ruin
As per the definitions, let R(T ) be the surplus process andT be the time until ruinT = min[t, R(T ) < 0],Then the probability and severity of ruin G(u, y) = P [T <∞andR(T > − y) so that G(0,y) represents that ruin occurs and that deficit at the time ruin is less than y.Let g(u,y) be the associated defective density then ,we have ,
Using L'Hospitals rule, we have
by putting the parameter values we can find the defective density function g(o,y) from the above Laplace Transform g*(s). Using Gerber et.al [10] we write ,
And taking Laplace transform,
,the Laplace transform of the Severity of Ruin. Where, φ * (s, y) = where, k(t) = a 1 e −R 1 t + a 2 e −R 2 t + a 3 e −R 3 t gives the Laplace transform of the Barrier Probability.
This paper is devoted to study the insurance process in two sided jumps environment under renewal process. We established a modified insurance process in which the random gain, claim amount are all uncertain renewal process. The paper investigates a distribution function for the modified waiting time process. The explicit expression for Laplace transforms for survival probability, severity of ruin, Barrier problems are being derived. Given the corresponding transforms, the respective probabilities may be calculated directly by means of their inverse forms. The application of other possible distributions may be regarded as a scope of further research study.
